Abstract. The U.S. Department of Energy has initiated planning for a Laboratory Microfusion Facility (LMF) as part of the national Inertial Confinement Fusion (ICF) program. This next major ICF facility is expected to produce a 1000-megajoule thermonuclear yield with greater than 10-megajoules of input energy to the target. As part of this initiative, we have defined a light-ion-beam LMF concept and are pursuing research on critical design issues. Details of this light-ion-beam LMF driver concept are presented together with initial results from an LMF research program aimed at a technology validation experiment on Hermes III.
I. INTRODUCTION
The Laboratory Microfusion Facility (LMF) is being designed to provide the DOE fusion community a facility to study high gain ICF targets with yields in the 200-MJ to 1000-MJ range. To satisfy this need, it is necessary to deliver >10 MJ of energy to an rCF target with the ability to vary the magnitude and the pulse shape of the deposited energy as a function of time. It is also desirable for the facility to be capable of handling 500 high energy experiments per year with a planned operating lifetime >12 years.
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II. LMF DESCRIPTION
The light-ion beam LMF driver will consist of multiple accelerators that can be fired sequentially to provide the desired energy, pulse-shape variability and energy deposition uniformity.I]
As presently conceived, thirty-six lithium-ion beams will be delivered to the target, as indicated in Fig. 1 . The thirty-six accelerators will consist of twelve Hermes-Ill-sized modules that produce a 40-ns ion beam with energy ramping from 18 to 20 MeV and current from 0.46 MA to 0.72 MA, and twenty-four high-energy accelerators that will deliver a 40-ns ion-beam pulse with energy ramping from 26 MeV to 32 MeV and current from 0.8 MA to 1.2 MA. Each beam will bunch during the 4.0-m drift to the target, decreasing the pulse duration to 15 ns. These high power beams will deposit either 310 kJ or 700 kJ in a 2-cm diameter target for a total of 20 MJ delivered to the target. Pulse shaping can be varied by sequentially firing the modules. is to achieve 95% energy efficiency due to ion source species purity.
The diode (which acts as a self-field lens) and the solenoidal lens form a "two-lens" system, and the parameters are chosen to make it achromatic. 5 ] For a diode with initial operating characteristics at voltage Vo and current Io. we consider small changes from Vo , Io as
(1) 
Energy loss and beam loss mechanisms for the "two-lens" system include:
(1) E & B fields due to inadequate charge and current neutralization, (2) dc/dx (stopping power), (3) scattering, (4) Ez driving return current, and (S) instabilities (e.g., filamentation and ion-electron, two-stream instability). The gas pressure must be chosen high enough to provide good neutralization and a high plasma conductivity: this will minimize the effects of (1), (4), and (S).
On the other hand, the gas pressure must be chosen low enough to minimize losses due to (2) and (3). From analytic and code calculations, we conclude that I Torr of helium will satisfy these constraints. 
1~
Alternate beam transport schemes that use channels are being investigated. Channel schemes allow higher pressures and a larger target chamber. In these schemes, the extraction ion diode is designed to focus the beam to the channel entrance that is located about 1 m from the diode. The beam is contained and guided along the path from this point to the target with a magnetic field from a current-carrying wire or discharge channel. 9 ] Wall-confined, Zdischarges or free-standing discharges are both potential candidates.
Results from analytic studies and previous experiments conclude that the diode microdivergence must also be about 6 mrad for these transport schemes.
The channel transport schemes allow chamber pressures as high as 
